Despite Standard and Poor's long-standing claim that cash flow is a critical aspect of its rating decisions, the credit rating literature has failed to document a significant relation between credit rating and cash flow measures. A possible explanation of this discrepancy is that the rating agency weighs operating cash flow differently between investment-grade and speculative-grade issuers. Performing an ordered probit analysis of a panel of firms from 1989 to 2006, we find operating cash flow is positively associated with credit ratings for speculative-grade issuers, but not for investment-grade issuers. In contrast, accrual-based earnings are found to be positively associated with credit ratings, but only for investment-grade firms. Our study thus solves a discrepancy between industry documents and the academic literature.
Introduction
Accounting information plays an important role in the credit market. Recent research has shown that earnings are useful to participants in both the credit derivative market (Callen et al., 2009 ) and the bond market (Easton et al., 2009; DeFond and Zhang, 2010). As a bond market intermediary, rating agencies also rely on accounting information in their rating decisions (Standard and Poor's, 2003 , 2006 .
However, empirical evidence from credit rating studies seems to contradict the long-standing claim of one major rater, Standard and Poor's (hereafter, S&P). In its rating manual, S&P (2003, 2006, 2008) lists several earnings-based ratios, but also repeatedly highlights the role of cash flows, saying that -cash flow analysis is the single most critical aspect of all credit rating decisions‖. But in the credit rating literature, Pinches and Mingo (1973) find that cash flow-based ratios are insignificant when they explore the relation between ratings and multiple accounting measures. Employing a more advanced probit analysis procedure, Kaplan and Urwitz (1979) find that cash flows are insignificant in their credit rating model. Since then, several well-cited credit rating models entirely neglect cash flow-based measures (e.g., Ederington, 1985; Blume et al., 1998) .
How can this apparent inconsistency between industry documents and empirical studies be reconciled? After a careful reading, we find that a possible explanation is buried in the S&P manual (2003, 2006) . The rater explicitly states that -cashflow analysis … takes on added importance for speculative-grade issuers‖. Therefore, we conjecture that S&P might weigh accrual-based earning numbers and cash flow numbers differently for investmentgrade firms than for speculative-grade firms.
In this study, we address two particular research questions: 1) whether operating cash flow is an important credit rating factor and, thus is significantly associated with credit rating, especially for speculative-grade issuers; 2) whether there is a structural divergence between speculative-grade firms and investment-grade firms in terms of the relative importance of earnings and operating cash flow.
Using newly available cash-based operating cash flow data 55 for firms for the period 1989 to 2006, we 55 Cash flow statement was not required for publicly traded companies in the U.S. until 1987. The cash flow measures study the relation between S&P credit ratings and two accounting variables, namely operating earnings and operating cash flows. We employ an ordered probit approach since the dependent variable, credit rating, is an ordinal variable. We incorporate the same set of accounting and financial variables used in Blume et al. (1998) model, but run the tests on investmentgrade firms and speculative-grade firms separately. We find that earnings-based operating margin ratio is positively and significantly related to credit rating for the investment-grade sample, but insignificant for the speculative-grade firm. The results continue to hold after controlling for industry effect since S&P (2003, 2006) list industry difference as one important rating factor. In addition, we add operating cash flow to the probit model and find that results are consistent with the S&P statement: for speculative-grade firms, operating cash flow is positively and significantly related to credit rating, but operating margin is not; for investment-grade firms, operating cash flow is statistically insignificant, while operating margin is positively and significantly associated with credit rating. These results are robust after eliminating the common information component between operating margin and operating cash flow, observations from the earliest sample year (1989), the category with the fewest observations (CC/C), and issuers from two specially regulated industries (financials and utilities industries). We are concerned that there might be fundamental structural changes in rating practice before and after 2002 when the Sarbanes-Oxley Act (hereafter, SOX) was enacted. To address this concern, we separate our investment-grade and speculative-grade sample into the pre-and post-SOX sub-samples and re-run the tests. We obtain similar results with the same pattern. This study makes several contributions. First, we document, for the first time, a notable difference in the usefulness of accrual-based earnings and operating cash flow between speculative-grade and investmentgrade firms. Prior studies either only study investment-grade firms (e.g., Blume et al., 1998) or pool the two groups together (e.g., Kaplan and Urwitz, 1979) , allowing results to be dominated by the investment-grade sub-sample. We show that division into different rating groups provides important insights and helps to reconcile a surprising inconsistency between the S&P documents (S&P, 2003, 2006) and empirical evidence in the literature. Second, this study also contributes to the literature on the role of accounting information in credit rating decisions. We highlight the relevance of operating cash flow to credit rating and document a circumstance in which weight shifts in its favor. Finally, we also contribute to the literature on the value-relevance of accounting information from the creditor perspective. Prior value-relevance studies have focused mainly on the value-relevance of used in earlier publications are adjusted accrual-based numbers.
accounting numbers to the equity market. But -what is relevant for one user or user group, may not be relevant for another‖ (Holthausen and Watts, 2001 ). Our study partially answers this need and provides further evidence on the value-relevance of cash flow information to the credit market.
The remainder of the paper is organized as follows. Section two reviews the relevant literature and develops our hypotheses. Section three describes data and descriptive statistics for our sample. Section four presents empirical results. Section five discusses robustness tests and Section six sets forth our conclusions.
Literature review
Credit rating agencies play an important role in the U.S. capital market. The three largest raters dominate the American market: S&P, Moody's and Fitch. According to the S&P methodology, there are ten main rating categories (from high to low: AAA, AA, A, BBB, BB, B, CCC, CC, C and D). Firms with the first four ratings (i.e., AAA, AA, A and BBB) are called investment-grade firms, while firms with the remaining ratings, except for D, are called speculative-grade firms. Bonds issued by speculativegrade firms are sometimes called -junk bonds.‖ Ratings are widely used for three main purposes: credit evaluation, private contracting, and financial regulation (Frost, 2007) . Credit ratings are deeply intertwined in American capital market regulations, especially after 1975, when the Securities and Exchange Commission (hereafter, SEC) formally established the designation of Nationally Recognized Statistical Rating Organization (hereafter, NRSRO). According to Covitz and Harrison (2003) , the term NRSRO is now cited by at least eight federal statutes, forty seven federal regulations, and many state-level laws and regulations.
Given the important role played by rating agencies, researchers are interested in understanding how these rating agencies use business, financial, and accounting information to determine corporate credit ratings. Since credit rating is ordinal in nature, researchers have attempted several sophisticated approaches to capture the link between credit rating and accounting and financial information, most notably, the discriminant analysis of Pinches and Mingo (1973) and the ordered probit approach of Kaplan and Urwitz (1979) . Despite their model differences, both studies reach an interesting and surprising conclusion: cash flow-based accounting measures are not significantly associated with credit ratings. This stands in direct contrast with practitioner articles (e.g., Mills and Yamamura, 1998) that highlight cash flow measures over earnings in distress analysis. It also contradicts the statement by S&P (2003, 2006, 2008) that -cash-flow analysis is the most critical aspect of all credit rating decisions.‖ How to reconcile this inconsistency between the academic literature and rating practice? The following excerpt from S&P (2003, p. 24) provides an interesting insight.
-Cash-flow analysis is the single most critical aspect of all credit rating decisions. It takes on added importance for speculative-grade issuers. While companies with investment-grade ratings generally have ready access to external financing to cover temporary cash shortfalls, junk-bond issuers lack this degree of flexibility and have fewer alternatives to internally generated cash for servicing debt.‖ (Emphasis added.)
We conjecture that there is a structural break in rating models when S&P weighs operating cash flow measures in rating speculative-grade issuers versus investment-grade issuers. First, speculative-grade issuers have higher debt load and less -flexibility‖ to leverage up to service existing creditors. S&P (2003, p. 50) provides median total debt leverage ratios across major rating categories for all industrial firms. Firms in the speculative-grade category tend to be deeply in debt (BB: 57.7%; B: 75.1%; CCC: 91.7%), while investment-grade issuers can boast of relatively clean balance sheets (AA: 35.9%; A: 42.6%; BBB: 47%).
56 Naturally, credit raters pay more attention to operating cash flow (-internally generated cash‖ from operations) when rating speculative-grade firms. Second, speculative-grade issuers, with lower profitability, higher debt load, and lower interest coverage (S&P, 2003, p. 50), are more likely to breach debt covenants. Beneish et al. (2001) show that firms closer to covenant limits are usually smaller, more leveraged, and less profitable than other firms in the Compustat database. 57 Management of these firms manipulates earnings up to delay the breach so that they can sell out shares to maximize personal benefits. Another study by DeFond and Jiambalvo (1994) also shows that those covenant violators aggressively manage their earnings in the past to avoid covenant breach. In sum, credit raters anticipate poor earnings quality when they rate speculativegrade issuers. Consequently, they shift weight from accrual-based earnings to cash-based operating cash flow, which is more difficult to manipulate. Such an argument is also supported by the S&P rating manual (2003, p. 24 and 2006, p. 30).
-Interest or principal payments cannot be serviced out of earnings, which is just an accounting concept; payment has to be made with cash‖ (Emphasis added).
-Analysis of cash-flow patterns can reveal a level of debt-servicing capability that is either stronger or weaker than might be apparent from earnings.‖ Third, the statistically insignificant association between credit rating and cash flow (e.g., Kaplan 56 We document a similar pattern in Table 2 Lehn and Poulsen, 1989) . Therefore, it is important to revisit the relation between cash flow and credit rating with true cash-based cash flow data.
Taken together, industry documents and prior studies imply that, for speculative-grade firms, there should be a statistically significant and positive association between operating cash flow and credit rating. Thus our first hypothesis is as follows:
H1: For speculative-grade issuers, there is a positive relation between credit rating and operating cash flow.
In a large-sample study, Barth et al. (1998) show that, as financial health improves, the incremental explanatory power of accrual-based earning increases as well. This result implies that the accrual-based earnings of investment-grade firms should be more informative to various users than those of speculativegrade firms. Dechow (1994) shows that, on average, accrual-based earnings outperform cash flow measures as a performance measure, since the latter suffer from matching and timing problems. In addition, investment-grade firms have -ready access to external financing‖ to service existing creditors; therefore, historical operating cash flow could be a less relevant indicator to creditors and rating agencies.
In conclusion, we expect that cash flow might not have a significant association with rating for investment-grade firms, while earnings do. Thus, our second hypothesis as follows:
H2: For investment-grade issuers, there is a positive relation between credit rating and operating profit.
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3 Sample selection and descriptive statistics
Sample
We obtain credit rating data (i.e., data item 280, S&P long-term issuer credit rating) from the legacy North American Compustat database during 1985 and 2006. 59 The availability of operating cash flow data (data item 308) in Compustat limits our sample period to start from 1987. We require the final sample have the required accounting information to construct four accounting ratios that are often used in prior credit rating studies (Blume et al., 1998; Jorion et al., 2009 Hence, it is obvious that we can no longer ignore speculative grade firms and draw conclusions about credit rating models using investment-grade firms only.
Panels A and B of Table 2 present descriptive statistics of accounting and financial variables for investment-grade issuers and speculative-grade issuers, respectively. The means and medians of the accounting and financial variables show that investment-grade issuers are generally less risky than speculative-grade issuers. For example, the former are more profitable, in terms of operating margin, (mean=0.209, median=0.177) than the latter (mean=0.159, median=0.122); they also have lower long-term debt leverage, with a mean of 0.231 and a median of 0.226, than speculative-grade firms (mean=0.398, median=0.372). In the investmentgrade sample, there are more utility firms (15.9%) and financial services firms (12.8%) than in the 60 Interest coverage is the ratio of operating income after depreciation (Compustat data item 178) plus interest expense (data item 15) to interest expense. Operating margin is calculated as operating income before depreciation (data item 13) divided by net sales (data item 12). Long-term debt leverage ratio is calculated as total long-term debt (data item 9) divided by total assets (data item 6). Our total debt leverage is the ratio of the sum of total long-term debt (data item 9), debt in current liabilities (data item 34), and average short-term borrowing (data item 104) to total assets (data item 6). 61 Operating cash flow is deflated by total assets (data item 6). It is also a measure of cash-based profitability.
speculative-grade firms (3.9% and 5.2% respectively). Therefore, it is important to control the industry effect in the ordered probit regression to ensure that the results documented in Table 5B are not driven by industry composition differences.
Empirical results
Following the credit rating literature (Kaplan and Urwitz, 1979; Iskandar-Datta and Emery, 1994; Jorion et al., 2009), we employ an ordered probit regression. We control a group of accounting and financial variables shown to be proxies for financial distress. It is important to point out that our ordered probit model is a simplified approximation of complex rating work such that we are not able to fully capture rating agency private information or the -subjectivity in assessing these (risk) factors‖ (S&P, 2006) . Nevertheless, we focus on one key issue here: whether S&P incorporates issuer's cash flow information in the rating decision, and whether cash flow information -takes on added importance for speculative-grade issuers.‖ as claimed by S&P.
Original Blume et al. (1998) Model
An ordered probit model estimates coefficients through maximum likelihood techniques. 62 In our model, the ordinal variable, also the dependent variable in the ordered probit regression, is assigned a value of 8 for each observation with the highest rating of AAA and 1 for firm-observations with the lowest rating of CC or C. 63 Blume et al. (1998) point out two issues associated with this the interest coverage ratio: 1) negative interest coverage, though not meaningful for rating, could exist due to a negative operating income; and 2) there might be a non-linear relation between interest coverage ratio and credit ratings. To address these concerns, we transform the raw interest coverage ratios(C) into four separate variables, k1, k2, k3, and k4, for our ordered probit regression following Blume et al. (1998) . The transformation procedures are as follows:
1) If C is negative, then all four variables are set to 0 (i.e., k1=k2=k3=k4=0);
2) If C falls in (0,5), then k1=C and k2,k3 and k4 are set to 0;
3) If C falls in [5, 10) , then k1 is set to 5 and k2=C-5. k3 and k4 are set to 0; 4) If C falls in [10, 20) , then k1 and k2 are set to 5 and k3=C-10. k4 is set to 0; 5) If C falls in [20, 100) , then k1 and k2 are set to 5 with k3 set to 10. k4 is the difference between C and 20.
62 Details on ordered probit model are covered in Greene (2008) and Blume et al. (1998) . 63 Rules for value assignment: 8 for AAA firms, 7 for AA firms, 6 for A firms, 5 for BBB firms, 4 for BB firms, 3 for B firms, 2 for CCC firms, 1 for CC or C firms. 15) to interest expense. To deal with the non-linearity nature of the interest coverage ratio, it is adjusted and transformed into four independent variables: k1, k2, k3 and k4. These four variables are defined in the middle section on page 9. Operating margin is calculated as operating income before depreciation (data item 13) divided by net sales (data item 12). Long-term debt leverage ratio is calculated as total long-term debt (data item 9) divided by total assets (data item 6). Our total debt leverage is the ratio of the sum of total long-term debt (data item 9), debt in current liabilities (data item 34) and average short-term borrowing (data item 104) to total assets (data item 6). Following the guideline of S&P (2003, 2006) , three-year averages of these four accounting ratios are used in the ordered probit regressions. Market value is the natural log-normalized market value of equity after deflated by the annual CPI. Market model beta and standard error are derived from the market model with daily stock returns in each calendar year and we follow the Dimson (1979) approach to control non-synchronous trading effects. Adjusted market model beta is the market model beta divided by the cross-sectional mean of betas for all the firms in the same year. Standard error is derived from the market model too, and it is a proxy of idiosyncratic risk. Adjusted standard error is the standard error divided by the cross-sectional mean of standard errors for all the firms in the same year. Following the rating practice of S&P (2003), we classify our observations into four industry groups (utilities, financials, industrials, transportations) and set the industry dummy to one if one firm belongs to one specific industry group and zero otherwise. In the final ordered probit model, only three dummies are included (utility dummy, financial dummy and industrial dummy) to avoid dummy trap. Operating cash flow is the three-year averages (data from the current year and the last two years) of annual operating cash flow (Compustat data item 308) deflated by total assets. We calculate the three-year average to ensure consistency with S&P (2003, 2006) . 
To deal with the non-linearity nature of the interest coverage ratio, it is adjusted and transformed into four independent variables: k1, k2, k3 and k4. These four variables are defined in the middle section on page 9. Operating margin is calculated as operating income before depreciation (data item 13) divided by net sales (data item 12). Long-term debt leverage ratio is calculated as total long-term debt (data item 9) divided by total assets (data item 6). Our total debt leverage is the ratio of the sum of total long-term debt (data item 9), debt in current liabilities (data item 34) and average short-term borrowing (data item 104) to total assets (data item 6). Following the guideline of S&P (2003, 2006) , threeyear averages of these four accounting ratios are used in the ordered probit regressions. Market value is the natural log-normalized market value of equity after deflated by the annual CPI. Market model beta and standard error are derived from the market model with daily stock returns in each calendar year and we follow the Dimson (1979) approach to control non-synchronous trading effects. Adjusted market model beta is the market model beta divided by the cross-sectional mean of betas for all the firms in the same year. Standard error is derived from the market model too, and it is a proxy of idiosyncratic risk. Adjusted standard error is the standard error divided by the cross-sectional mean of standard errors for all the firms in the same year. Following the rating practice of S&P (2003), we classify our observations into four industry groups (utilities, financials, industrials, transportations) and set the industry dummy to one if one firm belongs to one specific industry group and zero otherwise. In the final ordered probit model, only three dummies are included (utility dummy, financial dummy and industrial dummy) to avoid dummy trap. Operating cash flow is the three-year averages (data from the current year and the last two years) of annual operating cash flow (Compustat data item 308) deflated by total assets. We calculate the three-year average to ensure consistency with S&P (2003, 2006 ).
In our model, we include a natural logarithm of inflation adjusted market value of equity 64 as a control variable because prior studies document a positive relation between credit ratings and firm size (Pinches and Mingo, 1973; Kaplan and Urwitz, 1979 ). In addition, as suggested by Blume et al. (1998) , we control two risk factors based on the market model, namely beta and standard error from the return regression. We require that each firm have at least 200 daily stock returns each year in order to construct its annual beta and standard error. In deriving beta and standard error, we follow the Dimson (1979) procedure and include one leading and one lagging value of the CRSP value-weighted market return in the return regression to adjust for non-synchronous trading effects. In our probit model, we use adjusted beta and adjusted standard error (i.e., each firm's beta and standard error are adjusted by the cross-sectional mean standard error and mean standard error, respectively) to eliminate time-specific variation in some volatile years.
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In Table 3 , are consistent with those reported in Blume et al. (1998) . Signs of coefficients are consistent with expectations: operating margin is positively and significantly associated with ratings (coefficient estimated = 1.285, significant at 1% level), suggesting that higher margin firms are more likely to have higher investment-grade ratings. Longterm debt leverage is negatively and significantly associated with ratings (coefficient estimated = -4.002, significant at 1% level). It is notable that the coefficient estimated on total debt leverage is significantly positive. We argue this unusual coefficient for -total debt leverage‖ is due to the high correlation between long-term debt leverage and total debt leverage (correlation=0.82 and significant at the 0.001 level). Once long-term debt leverage is dropped from the probit regression, the coefficient of total debt leverage becomes negative and statistically significant.
Results for speculative-grade issuers are reported on the right side of Table 3 . They are in line with the general expectation: market value of equity, adjusted market model beta and adjusted standard error have same signs compared with the investment-grade sample, and the results are statistically significant. But the coefficient for operating margin is different: negative, though not statistically significant. This negative and insignificant result continue to hold after 64 The natural logarithm of total assets is also used to control for size. Results are similar; therefore, we do not report them here. 65 In our robustness tests, we re-run all the tests with unadjusted beta and standard error from the market return regression. Results are little changed in Tables 3, 4, 5A and 5B. Thus, the same conclusions still hold. We discuss these results in the robustness check section.
we drop the long-term debt leverage ratio: the new coefficient is -0.123, with a p-value of 0.28. 66 These results are suggesting that, for speculative-grade firms, past earnings might be a poor indicator of future debt-servicing capability. Therefore, they are not significantly associated with credit ratings.
Collectively, out of the four accounting variables commonly used in credit rating studies, we find operating margin is not associated with credit rating among speculative-grade issuers, but positively associated with credit rating among investment-grade issuers, indicating that raters weigh cash flow numbers differently when they move from investment-grade firms to speculative-grade firms.
Model with Industry Effects
Blume et al. (1998) fails to consider industry differences, which play an important role in S&P rating assignment (S&P, 2003) . To ensure our results reported in Table 3 are not driven by industry composition differences, we perform the ordered probit analysis again by adding industry dummies in the model employed in Section 4.1. Following rating industry practice (S&P, 2003), we classify our observations into four broad industry groups: utilities, financials, transportations, and industrials. In the model, the transportation dummy is suppressed to avoid the dummy trap.
The accounting ratios retain identical signs for the investment-grade sample as those reported in Table 3 . The coefficient estimated on operating margin continue to be significantly positive (coefficient estimated = 0.861, significant at 1% level), while the coefficient estimated on long-term debt leverage is, once again, significantly negative (coefficient estimated = -4.394, significant at 1% level). The utility dummy is positive and much higher than the financial and industrial dummies, suggesting that if a utility firm and a transportation firm have the same level of accounting and financial variables (those listed in Table 4 ), the utility firm will have a higher rating than the transportation firm.
Among speculative-grade issuers, operating margin is statistically insignificant for the speculativegrade sample (coefficient estimated = -0.204, p-value = 0.08). The result for speculative-grade firms is not driven by correlated leverage variables: when we drop long-term debt leverage, the coefficient estimated on operating margin becomes -0.177, still insignificant, with a p-value of 0.125.
Industry difference does not explain the insignificant association between operating margin and credit rating for speculative-grade issuers. 66 We follow Blume et al. (1998) and retain two leverage ratios here. For speculative-grade firms, the long-term debt leverage and total debt leverage variables are highly correlated (correlation=0.91, significant at the 0.001 level). The unusual coefficients of these two leverage ratios in Table  3 , 4, 5A and 5B disappear after we retain only one leverage ratio in our probit regression. The dependent variable is S&P long-term issuer credit rating (Compustat data item 280). Interest coverage is the ratio of operating income after depreciation (Compustat data item 178) plus interest expense (data item 15) to interest expense. To deal with the non-linearity nature of the interest coverage ratio, it is adjusted and transformed into four independent variables: k1, k2, k3 and k4. These four variables are defined in the middle section on page 9. Operating margin is calculated as operating income before depreciation (data item 13) divided by net sales (data item 12). Long-term debt leverage ratio is calculated as total long-term debt (data item 9) divided by total assets (data item 6). Our total debt leverage is the ratio of the sum of total long-term debt (data item 9), debt in current liabilities (data item 34) and average short-term borrowing (data item 104) to total assets (data item 6). Following the guideline of S&P (2003, 2006) , three-year averages of these four accounting ratios are used in the ordered probit regressions. Market value is the natural log-normalized market value of equity after deflated by the annual CPI. Market model beta and standard error are derived from the market model with daily stock returns in each calendar year and we follow the Dimson (1979) approach to control nonsynchronous trading effects. Adjusted market model beta is the market model beta divided by the cross-sectional mean of betas for all the firms in the same year. Standard error is derived from the market model too, and it is a proxy of idiosyncratic risk. Adjusted standard error is the standard error divided by the cross-sectional mean of standard errors for all the firms in the same year. Following the rating practice of S&P (2003), we classify our observations into four industry groups (utilities, financials, industrials, transportations) and set the industry dummy to one if one firm belongs to one specific industry group and zero otherwise. In the final ordered probit model, only three dummies are included (utility dummy, financial dummy and industrial dummy) to avoid dummy trap. Operating cash flow is the three-year averages (data from the current year and the last two years) of annual operating cash flow (Compustat data item 308) deflated by total assets. We calculate the three-year average to ensure consistency with S&P (2003, 2006) . Clustered standard errors are robust standard errors after adjustment of the clustering on firms. P-values are two-sided. The dependent variable is S&P long-term issuer credit rating (Compustat data item 280). Interest coverage is the ratio of operating income after depreciation (Compustat data item 178) plus interest expense (data item 15) to interest expense. To deal with the non-linearity nature of the interest coverage ratio, it is adjusted and transformed into four independent variables: k1, k2, k3 and k4. These four variables are defined in the middle section on page 9. Operating margin is calculated as operating income before depreciation (data item 13) divided by net sales (data item 12). Long-term debt leverage ratio is calculated as total long-term debt (data item 9) divided by total assets (data item 6). Our total debt leverage is the ratio of the sum of total long-term debt (data item 9), debt in current liabilities (data item 34) and average short-term borrowing (data item 104) to total assets (data item 6). Following the guideline of S&P (2003, 2006) , three-year averages of these four accounting ratios are used in the ordered probit regressions. Market value is the natural log-normalized market value of equity after deflated by the annual CPI. Market model beta and standard error are derived from the market model with daily stock returns in each calendar year and we follow the Dimson (1979) approach to control nonsynchronous trading effects. Adjusted market model beta is the market model beta divided by the cross-sectional mean of betas for all the firms in the same year. Standard error is derived from the market model too, and it is a proxy of idiosyncratic risk. Adjusted standard error is the standard error divided by the cross-sectional mean of standard errors for all the firms in the same year. Following the rating practice of S&P (2003), we classify our observations into four industry groups (utilities, financials, industrials, transportations) and set the industry dummy to one if one firm belongs to one specific industry group and zero otherwise. In the final ordered probit model, only three dummies are included (utility dummy, financial dummy and industrial dummy) to avoid dummy trap. Operating cash flow is the three-year averages (data from the current year and the last two years) of annual operating cash flow (Compustat data item 308) deflated by total assets. We calculate the three-year average to ensure consistency with S&P (2003, 2006) . Clustered standard errors are robust standard errors after adjustment of the clustering on firms. P-values are two-sided.
Model with Industry Effects and Operating Cash Flow
Though prior studies fail to find a link between cash flow and credit rating (e.g., Kaplan and Urwitz, 1979) , S&P 67 has repeatedly claimed that -cash flow analysis is usually the single most critical aspect of credit rating decisions‖. In response to this longstanding claim, we re-run our ordered probit regression by including additional industry dummies as well as the three-year average of operating cash flows into the model we adopt in Section 4.1. Results are reported in Table 5A . Once again, operating margin is still positive and statistically significant for the investment-grade sample. This result is not driven by correlated leverage variables: when we drop longterm debt leverage, the coefficient of operating margin falls to 0.863 and is still positive with a pvalue <0.001. For investment-grade sample, the coefficient of operating cash flow is negative and insignificant. In sum, for investment-grade issuers, operating margin has a positive and significant relation with S&P credit rating. In addition, operating margin appears to be more important for credit rating decisions than operating cash flow.
For the speculative-grade sample, consistent with our expectation, the coefficient of the operating cash flow is positive and statistically significant (coefficient estimated = 1.488, p-value<0.001). Unfortunately, the newly introduced operating cash flow variable is correlated with the operating margin variable (correlation = 0.407) and may distort the latter's coefficient. Thus, we conduct a two-step analysis: First, we regress operating cash flow on operating margin to derive a residual term, which is supposed to capture the additional credit-related information content from operating cash flow; second, we include the regression residual in the ordered probit analysis, replacing the cash flow-based variable with the variable denoted as -Residual‖, which is derived from the first step. We repeat this step for the investment-grade sample, even though there is a weak correlation (correlation = 0.144) between operating cash flow and operating margin for the investmentgrade sample. Results are reported in Table 5B . Interestingly, for speculative-grade issuers, the operating margin variable retains negative coefficient, but is no longer statistically significant. However, the residual component of operating cash flow is still positive and significant (coefficient=1.488, pvalue<0.001). In contrast, investment-grade issuers show the opposite result: operating margin remains positive and significant, while the residual term is statistically insignificant (coefficient= -0.217, pvalue=0.435).
In sum, our results lend support to S&P's repeated claim that -cash flow analysis… takes on added importance for speculative-grade issuers‖. Our results show that operating cash flow has a significant and positive relation with S&P credit ratings for speculative-grade issuers, but not for investmentgrade issuers. In contrast, accrual-based earnings (proxied by operating margin) are found to be significantly and positively associated with S&P credit ratings, but only for investment-grade firms, not for speculative-grade firms. There seems to a structural break in terms of the relative weights assigned to operating margin and operating cash flow when S&P rates investment-grade firms and when it rates speculative-grade firms.
Robustness checks

Before and After the SOX
SOX has had a major impact on the capital market. It also influences the rating behavior of the major raters in the American market. Cheng and Neamtiu (2009) show that, facing intense public pressure around 2002, rating agencies improve the timeliness and accuracy of their ratings. It is possible that there might be some rating methodology changes after 2002. Thus, we further separate our investment-grade and speculativegrade samples into two sub-groups, pre-2002 and post-2002, and re-run the ordered probit regression (Table 5B) for the sub-groups separately.
Panels A and B of Table 6 present the coefficients for the two key variables, operating margin and residual of operating cash flow after regressing on operating margin. Results from both periods, before and after 2002, show the same pattern: for investment-grade issuers, higher operating margin is significantly associated with higher credit ratings, but the residual component of operating cash flow does not provide additional information content for credit rating decisions; in contrast, for speculativegrade issuers, higher residual component of operating cash flow is significantly associated with higher credit rating, but accrual-based operating margin is not significantly related to ratings.
In summary, results for the two sub-periods are consistent with the main results for the whole period, 1989-2006, and results reported in Table 5B are not driven by inter-period changes in rating behavior. Cash flow analysis does -take on added importance for speculative-grade issuers‖ (S&P, 2003, p. 24) , both before and after the implementation of SOX.
Use of Unadjusted Beta and Standard Error
We follow Blume et al. (1998) and adjust both beta and standard error with their cross-sectional means in each year. This adjustment eliminates the effect of inter-period variation in market risk (beta) and firmspecific risk (proxied by standard error). The dependent variable is S&P long-term issuer credit rating (Compustat data item 280). Interest coverage is the ratio of operating income after depreciation (Compustat data item 178) plus interest expense (data item 15) to interest expense. To deal with the non-linearity nature of the interest coverage ratio, it is adjusted and transformed into four independent variables: k1, k2, k3 and k4. These four variables are defined in the middle section on page 9. Operating margin is calculated as operating income before depreciation (data item 13) divided by net sales (data item 12). Long-term debt leverage ratio is calculated as total long-term debt (data item 9) divided by total assets (data item 6). Our total debt leverage is the ratio of the sum of total long-term debt (data item 9), debt in current liabilities (data item 34) and average shortterm borrowing (data item 104) to total assets (data item 6). Following the guideline of S&P (2003, 2006) , three-year averages of these four accounting ratios are used in the ordered probit regressions. Market value is the natural log-normalized market value of equity after deflated by the annual CPI. Market model beta and standard error are derived from the market model with daily stock returns in each calendar year and we follow the Dimson (1979) approach to control nonsynchronous trading effects. Adjusted market model beta is the market model beta divided by the cross-sectional mean of betas for all the firms in the same year. Standard error is derived from the market model too, and it is a proxy of idiosyncratic risk. Adjusted standard error is the standard error divided by the cross-sectional mean of standard errors for all the firms in the same year. Following the rating practice of S&P (2003), we classify our observations into four industry groups (utilities, financials, industrials, transportations) and set the industry dummy to one if one firm belongs to one specific industry group and zero otherwise. In the final ordered probit model, only three dummies are included (utility dummy, financial dummy and industrial dummy) to avoid dummy trap. Operating cash flow is the three-year averages (data from the current year and the last two years) of annual operating cash flow (Compustat data item 308) deflated by total assets. We calculate the three-year average to ensure consistency with S&P (2003, 2006) . Clustered standard errors are robust standard errors after adjustment of the clustering on firms. P-values are two-sided. The dependent variable is S&P long-term issuer credit rating (Compustat data item 280). Interest coverage is the ratio of operating income after depreciation (Compustat data item 178) plus interest expense (data item 15) to interest expense. To deal with the non-linearity nature of the interest coverage ratio, it is adjusted and transformed into four independent variables: k1, k2, k3 and k4. These four variables are defined in the middle section on page 9. Operating margin is calculated as operating income before depreciation (data item 13) divided by net sales (data item 12). Long-term debt leverage ratio is calculated as total long-term debt (data item 9) divided by total assets (data item 6). Our total debt leverage is the ratio of the sum of total long-term debt (data item 9), debt in current liabilities (data item 34) and average shortterm borrowing (data item 104) to total assets (data item 6). Following the guideline of S&P (2003, 2006) , three-year averages of these four accounting ratios are used in the ordered probit regressions. Market value is the natural log-normalized market value of equity after deflated by the annual CPI. Market model beta and standard error are derived from the market model with daily stock returns in each calendar year and we follow the Dimson (1979) approach to control nonsynchronous trading effects. Adjusted market model beta is the market model beta divided by the cross-sectional mean of betas for all the firms in the same year. Standard error is derived from the market model too, and it is a proxy of idiosyncratic risk. Adjusted standard error is the standard error divided by the cross-sectional mean of standard errors for all the firms in the same year. Following the rating practice of S&P (2003), we classify our observations into four industry groups (utilities, financials, industrials, transportations) and set the industry dummy to one if one firm belongs to one specific industry group and zero otherwise. In the final ordered probit model, only three dummies are included (utility dummy, financial dummy and industrial dummy) to avoid dummy trap. Operating cash flow is the three-year averages (data from the current year and the last two years) of annual operating cash flow (Compustat data item 308) deflated by total assets. We calculate the three-year average to ensure consistency with S&P (2003, 2006) . Residual is derived from the OLS regression of Operating Cash Flow over Operating Margin. It captures the additional credit-related information content from the operating cash flow. Clustered standard errors are robust standard errors after adjustment of the clustering on firms. P-values are two-sided.
In Panel C of Table 6 , we restore the unadjusted beta and standard error to re-run our tests (full model from Table 5B ) for investment-grade and speculativegrade issuers. As shown in Panel C of Table 6 , we obtain the same pattern for both investment-grade and speculative-grade issuers. Therefore, our results are robust with respect to the modified market risk measure (unadjusted beta) and idiosyncratic risk measure (unadjusted standard error).
Exclusion of the 1989 Firms
Cash-based operating cash flow is available only after 1987, when the cash flow statement came into use. Some rated issuers might not have had cash flow statement ready until 1988. As a result, these firms will not appear in our 1989 sample due to the fact that we require three year data to calculate average operating cash flow. According to the sample distribution (see Table 1 ), our 1989 sub-group appears abnormally smaller than those in other years. There might be sample selection bias in 1989, which could potentially influence our probit analysis. Hence, we exclude the 1989 firms and re-run our full-model ordered probit regressions for the investment-grade and speculative-grade samples. Panel D of Table 6 presents coefficients for the two key variables. Results are qualitatively unchanged to those from the full period, 1989-2006. Therefore, our main results remain robust and they are not driven by sample selection bias.
Exclusion of the CC/C Firms
In our final sample, 29 firms have the very low ratings CC or C, accounting for only 0.4% of a sample of 6,711 speculative-grade firms. Given their relatively poorer accounting and financial ratios, they might influence results as extreme observations. Therefore, we delete the entire CC/C category and re-run the full model probit test (Table 5B) for the speculative-grade sample. Key results are presented in Panel E of Table  6 . For the remaining speculative-grade issuers, operating margin ratio is not significant and the residual component of operating cash flow is significant and positive, implying that S&P closely monitors operating cash flow numbers when rating speculative-grade firms.
Exclusion of Financial Service Firms
The structure of balance sheet and income statements of financial firms is quite different from that of utility, transportation and industrial firms. In this section, we exclude all financial service firms and re-run the ordered probit regression for investment-grade and speculative-grade samples. Key results are reported in Panel F of Table 6 . We see a familiar pattern: for investment-grade issuers, operating margin is significantly associated with credit rating, while the residual component of operating cash flow is not; for speculative-grade issuers, the result is the opposite, and the residual component of operating cash flow is a significant rating factor.
The utility industry used to be highly regulated in the U.S., and traditional accounting literature also excludes utility firms from final samples. Here, we repeat the full-model tests after excluding both financial firms and utility firms (results not tabulated), and reach the same conclusion. Therefore, our results in Table 5B are robust with respect to different industries.
In Section 5, we follow S&P practice and classify investment-grade and speculative-grade samples into four broad industry groups: utilities, financial, transportations, and industrials. As a robust check, we refine our industry classification based on the two-digit standard industry classification code (SIC). We produce findings similar to those reported in Table 5B . Results are not tabulated here.
In summary, the documented results in Table 5B are robust after excluding regulated industries (i.e., financial and utility industries) and employing a refined industry classification.
Conclusion
Accounting information is an important input to credit rating models. Despite the repeated claim by S&P that cash flow is a critical factor in rating decisions, prior empirical studies present evidence contradicting this claim. This contradiction has remained unresolved for years.
We revisit the relation between operating cash flow and credit rating with hints from S&P's rating manual (S&P, 2003, 2006, 2008) . We argue that S&P might shift the relative weights of accrual-based earnings and cash-based operating cash flows when rating two different groups of issuers: investmentgrade and speculative-grade issuers. Our results are consistent with our conjecture and robust under several robustness tests. Taken together, this study demonstrates that operating cash flow is an important credit rating factor, especially for speculative-grade firms.
This paper contributes to several streams in the literature. We document a structural difference in rating models between investment-grade and speculative-grade firms. In addition, we formally introduce operating cash flow into credit rating model and lend the first empirical support to S&P's claim on the role of cash flow. Our results could be useful to both researchers and credit market participants. Operating margin is calculated as operating income before depreciation (data item 13) divided by net sales (data item 12). Operating cash flow is the three-year averages (data from the current year and the last two years) of annual operating cash flow (Compustat data item 308) deflated by total assets. We calculate the threeyear average to ensure consistency with S&P (2003, 2006) . Residual is derived from the OLS regression of operating Cash Flow over Operating Margin. It captures the additional credit-related information content from the operating cash flow. Clustered standard errors are robust standard errors after adjustment of the clustering on firms. P-values are two-sided.
